Ligation of the coronary sinus and all the visible anterior cardiac veins led to death in 5 out of 24 (logs. In 15 out of 17 of these dogs coming to autopsy, varying degrees of infarction of the right ventricle were found. The work emphasizes the importance of the superficial venous system in the drainage of the myocardiunm and reveals the inadequacy of the intramural system when the latter is forced to assume the entire outflow load. D URING the course of studies on the revascularization of the heart, it was found that infarction of the right ventricle might be produced by occlusion of the coronary sinus and the anterior cardiac veins. Apparently the intramural venous drainage system cannot accommodate the entire arterial inflow rapidly enough to prevent myocardial damage.
D URING the course of studies on the revascularization of the heart, it was found that infarction of the right ventricle might be produced by occlusion of the coronary sinus and the anterior cardiac veins. Apparently the intramural venous drainage system cannot accommodate the entire arterial inflow rapidly enough to prevent myocardial damage.
In general, the blood supplied to the heart substance is drained by superficial veins and by intramural vessels. The superficial channels consist of the coronary sinus system and the anterior cardiac veins. The coronary sinus is located on the posterior aspect of the heart in the groove between the left auricle and the left ventricle and empties into the right auricle close to the ostium of the inferior vena cava. The coronary sinus has a rich network of tributaries and probably accounts for over 60 per cent of the coronary outflow. The anterior cardiac veins ( fig. 1 ) lie on the anterior surface of the heart where they arise from the wall of the right ventricle and drain directly into the right auricle near the auriculoventricular junction. rThe intramural vessels drain into the various heart chambers and consist of the thebesian veins, the arterioluminal vessels, and the mvocardial sinusoids. The intricate anatomic ar- From rangement of these latter vessels has been described by Wearn and his associates. ' In an effort to protect the heart against coronary artery occlusion, Beck and his associates2' 3 have recently introduced the use of a vein graft to convey oxygenated blood from the aorta to the coronary sinus. If the coronary sinus has been ligated close to its ostium in the right auricle, the establishment of such a graft reverses the blood flow in the coronary sinus and the latter functions as an artery. That this is beneficial has already been demonstrated. However, it has been postulated that an arteriovenous fistula effect might be produced in the heart substance because of the many free connections between the radicals of the coronary sinus and the anterior cardiac veins ( fig. 1) 15 showed a varying degree of disease of the right ventricle. This ranged from thinning and patchy fibrosis to extensive infaretion. An example of moderately severe scarring maylbe seen in figure 2 . The most striking damage to the right ventricle was usually seen in that portion which is normally the thinnest near the interventricular groove and particularly in the infundibulum. Early changes were those of edema, subendocardial and subepicardial hemorrhage, and hemorrhagic necrosis. Later changes consisted of muscle replacement, attrophy, hemosiderosis, and fibrosis ( fig. 3) . lable 1 describes the gross findings in each case and the duration of the process.
The 2 dogs which were sacrificed at seven an(l ten days respectively because of extreme illness are of especial interest. Both showed massive infarction of the right ventricle with mural thrombi and extensive hemorrhage into the lungs. In one of these there were bilateral pulmonary infarcts involving complete lobes and molded eml)oli almost occluding the main branches of the pulmonary artery. Another animal is of considerable interest in that it was explored at ten (lays and found to be in frank decompensation with a greatly dilated, laboring, cyanotic heart and pericardial effusion and bilateral hydrothorax.
In those specimens showing severe disease, the right coronary artery was dissected out with its radicals or injected with dye in order to determine whether or not any significant arterial branches had been included in the ligatures placed about the veins. Although a few tiny arterial twigs had been thus ligated, no instance of occlusion of a significant arterial branch was found.
Microscopic sections taken through the dis- would wonder what role the second operation has played in the production of this pathologic picture. It is probable that it has had very little to do with the damage to the right ventricle since some of those animals sustaining the most severe myocardial injury were not subjected to the second operation. Furthermore, extensive damage to the Two of the 17 dogs showed normal-appearing myocardium in the right ventricles. In these 2 animals, a large vein was found buried in the epicardial fat, freely communicating with the right ventricle and draining into the floor of the sinus just at the ostium. In this hidden position, it was missed at operation and escaped inclusion in the coronary sinus ligature. Unless some other technic can be devised, it would be preferable to accept the risk of any arteriovenous fistula which might develop. In the second place, a method has presented itself whereby acute and chronic disease of the right ventricle may be produced for experimental study. SUMMARY AND CONCLUSIONS 1. Twenty-four dogs were subjected to ligation of the coronary sinus together with ligation of the anterior cardiac veins. This was found to be a prostrating operation and carried a mortality of over 12.5 per cent.
2. Seventeen of the dogs were studied post mortem one to forty-nine days postoperatively. Twelve of the 17 dogs had sustained a second operation consisting of a vein graft connecting the aorta with the coronary sinus. Reasons are given why it is felt that this second procedure was not instrumental in producing the pathologic picture presented.
3. Fifteen of the 17 dogs showed damage to the right ventricle, varying from thinning and patchy fibrosis to massive infarction. The microscopic sections resembled various stages of infarction.
4. Two dogs showing no damage to the right ventricle were found to have one large patent vein opening into the floor of the coronary sinus at its ostium.
5. The following conclusions are drawn: a. Ligation of the coronary sinus and the anterior cardiac veins alone produces infarction of the right ventricle by raising the intraluminal pressure to such an extent that, together with extraluminal compression from edema fluid, there is inadequate flow of oxygenated blood.
b. The intramural venous drainage system is incapable of assuming the entire venous outflow load.
c. Ligation of the anterior cardiac veins should not be used to prevent the development of an arteriovenous fistula effect in the Beck operation.
